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ABSTRACT 
Smoking is one of the major preventable causes 
of death and non-communicable diseases which 
include hypertension, cardiovascular diseases 
and cancers. The aim of the study is to establish 
prevalence and predictors of smoking so that 
interventions specific to these communities can 
be executed to prevent smoking. A cross sec- 
tional study was conducted using a modified 
World Health Organizations Global Non Com- 
municable Diseases (NCD) Surveillance Initia- 
tive NCD-STEPs 1 and 2. Multivariate logistic 
regression was used to examine the determi- 
nants of tobacco smoking. A total of 1627 indi- 
viduals participated in the survey, of which 
42.3% were males. About half of the participants 
were of age 25 - 34 years (56.0%), and 41.7% had 
attained secondary level of education. Overall, 
8.7% of the participants (18.1% among males 
and 1.8% among females) currently smoked any 
tobacco product. Female respondents were 71% 
(AOR = 0.29, 95%CI [0.21, 0.39]) less likely to 
smoke cigarettes compared to male respon- 
dents. Compared to respondents who had no 
formal education, respondents who had attained 
primary level of education were 45% (AOR = 1.45, 
95%CI [1.02, 2.08]) more likely to smoke, and 
those who attained college or university level of 
education were 57% (AOR = 0.43, 95%CI [0.28, 
0.65]) less likely to smoke. Respondents who did  
not consume alcohol were 50% (AOR = 0.50, 
95%CI [0.41, 0.61]) less likely to smoke com-
pared to those who consumed alcohol. The stu- 
dy showed that sex, education, and alcohol con- 
sumption were independently associated with 
Smoking. These are the key determinants which 
should be considered when designing a health 
education and awareness campaign to the resi-
dents. 
 
Keywords: Smoking; Health Education; Alcohol 
Consumption; Zambia 
1. INTRODUCTION 
Tobacco smoking is a major preventable cause of 
death and non-communicable disease globally [1-5]. Ac- 
cording to the World Health Organization (WHO), it is 
estimated that 4 million deaths are attributable to tobacco 
smoking annually, and 70% of these deaths occur in de- 
veloping countries [6]. Murray et al. [7] have projected 
that mortality related to tobacco use will increase from 3 
million deaths in 1990 to 8.4 million deaths by 2020. In 
2011, 6 million people died as a result of tobacco con- 
sumption worldwide. The number of tobacco-related 
deaths has tripled in the last decade, and if this trend 
continues, 1 billion people will die of tobacco use and 
exposure to environmental tobacco smoke in the 21st 
century at the rate of 1 person every 6 seconds [8]. Smok- 
ing has been perceived to be prevalent in developed 
countries, but this trend is changing, as tobacco smoking 
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is also increasing in developing countries, particularly 
among men [9]. Zambia is no exception, as the preva- 
lence of tobacco smoking among men has increased from 
13.7% to 23.8% and among women from 0.5% to 0.7% 
over last decade [10]. HIV and AIDS are critical prob- 
lems in Zambia which have resulted in great morbidity 
and mortality, however, as accessing to formal healthcare 
and particularly antiretroviral therapy services is increas- 
ing, life expectancy is improving, and the occurrence of 
chronic smoking-related diseases such as cancer and car- 
diovascular diseases is also expected to increase. Smok- 
ing surveillance and prevention should be top priorities 
in countries where tobacco smoking is increasing [11]. 
Many countries including Zambia are committed to im- 
plementing the WHO Framework Convention on To- 
bacco Control (FCTC), but Zambia is still grappling with 
the resources necessary to implement this control. 
Most of the information on tobacco smoking in Zam- 
bia is obtained from adolescents who have completed the 
Global School-based Student Survey and the Global 
Youth Tobacco Survey [12,13], However, these data do 
not adequately address the issue of smoking in the older 
population, which is more susceptible to chronic diseases. 
A recent publication by Siziya et al. [14] presented such 
results from an older population, but only in the limited 
area of the Lusaka urban district; these findings cannot 
be generalized as the prevalence and determinants of 
tobacco smoking may vary between communities. It is 
therefore important to establish these determinants so 
that interventions specific to these communities can be 
executed to prevent smoking. The aim of this study is to 
determine the prevalence and predictors of smoking in a 
mining town in Kitwe, Zambia. 
2. MATERIALS AND METHODS 
2.1. Setting and Design 
This was a cross sectional study which utilized a mo- 
dified WHO Global Non-Communicable Disease sur- 
veillance initiative NCD-STEPs 1 and 2 in the city of 
Kitwe. Details of the survey methodology have already 
been published elsewhere [15]. However, we highlight 
some details of the methods that were used in the current 
survey in the following subsections. 
2.2. Sample Size and Sampling 
The sample size of the study was 1627. It was deter- 
mined using a prevalence of 50% ± 5%, a design effect 
of 2%, a 95% response rate; and assuming an infinitely 
large population. A multi-stage sampling technique was 
used to draw the sample. The study area was divided into 
five constituencies: two constituencies comprising high 
cost residential areas, and three comprising low cost 
residential areas. One of the two high cost residentail 
areas and two of the three low cost residential areas were 
randomly selected at the first stage of sampling. A con- 
stituency was further divided into wards. At the second 
stage of sampling, one ward was randomly selected from 
each of the selected constituencies. A ward was further 
divided into Census Supervisory Areas (CSA). At the 
third stage of sampling, six CSAs from the low cost 
residential areas and four CSAs from the high cost resi- 
dential areas were randomly selected. At the fourth stage 
of sampling, one Standard Enumeration Area (SEA) was 
selected from each selected CSA. Altogether, 10 SEAs 
were selected proportional to their population sizes. The 
line list of SEAs comprised the sampling frame and was 
obtained from the Central Statistics Office (2000 popula- 
tion census). From the selected SEAs, households were 
systematically sampled in order to widely cover the se- 
lected SEA. All individuals (male or female) aged 25 
years or older in a household were eligible to participate 
in the study. 
2.3. Data Collection 
Interviews 
An interview schedule was used to elicit responses 
from the interviewees. The questionnaire included the 
following sections: demographic information, tobacco 
smoking, alcohol consumption, sedentary behaviour, edu- 
cational level and anthropometric measurements (in- 
cluding height and Weight). The questionnaire was ad- 
ministered in the respondents’ homes by trained research 
assistants who included nurses and laboratory technolo- 
gists. 
3. DATA MANAGEMENT AND ANALYSIS 
Data entry clerks were trained to enter the data using 
Epi Data software version 3.1. Data were double entered 
and validated. The data entry template had consistency 
and range checks embedded in it. The validated data was 
exported to SPSS version 11.5 for analysis. Missing data 
were declared as missing and were excluded from the 
analysis. The outcome variable was determined by using 
the question: Do you currently smoke any tobacco prod- 
uct, such as cigarettes, cigars or pipes? The response was 
either a Yes or No. Explanatory variables were age, sex, 
education, body mass index, sedentary behavior and al- 
cohol consumption. The alcohol consumption variable 
was determined using the question: Have you consumed 
an alcoholic drink within the past 30 days? The re- 
sponses were either Yes or No. Although the question on 
the number of standard alcoholic drinks consumed was 
asked, it was difficult to measure the quantity consumed 
by one participant because it is often the case in Zambia 
that more than one participant consume alcohol from the 
same container. Hence, we did not consider the quantity 
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of alcohol consumed as another outcome variable Body 
Mass Index (BMI) was categorized as <18.5 (lean), 18.5 - 
24.9 (normal), 25.0 - 29.9 (over weight) and 30+ (obese). 
Sedentary behavior was determined using the question: 
How much time do you usually spend sitting or reclining 
on a typical day? The response was recorded in hours 
and minutes; and was recoded into: <1.5, 1.5 - 3.4 and 
3.5+ hours. Proportions were compared using the Yates 
corrected Chi-square. Bivariate and multivariate logistic 
regression analyses were conducted. In multivariate ana- 
lysis, a backward variable selection method was used. 
The cut off point for statistical significance was set at the 
5% level. 
4. ETHICAL CONSIDERATIONS 
The study protocol was reviewed by the University of 
Zambia (UNZA) Biomedical Research Ethics Committee 
(BREC). Consent was obtained after the interviewer ex- 
plained the purpose of the study to the eligible partici- 
pant. Entry forms were viewed only by approved study 
personnel. 
5. RESULTS 
A total of 1627 individuals participated in the survey, 
of which 42.3% were males. About half of the partici- 
pants were of age 25 - 34 years (56.0%), and 41.7% had 
attained secondary level of education. Overall, 8.7% of 
the participants (18.1% among males and 1.8% among 
females) currently used any tobacco product. These re- 
sults are presented in Table 1. 
 
Table 1. Distributions of demographic characteristics and to- 
bacco smoking status between sexes among Kitwe residents of 
Zambia. 
 Total Male Female 
Factor n (%) n (%) n (%) 
Age group (years)    
25 - 34 899 (56.0) 387 (56.8) 512 (55.4)
35 - 44 346 (21.6) 127 (18.6) 219 (23.7)
45+ 360 (22.4) 167 (24.5) 193 (20.9)
Education    
None 78 (4.9) 22 (3.3) 56 (6.0)
Primary 499 (31.1) 160 (23.7) 339 (36.5)
Secondary 670 (41.7) 277 (41.0) 393 (42.3)
College/university 359 (22.4) 217 (32.1) 142 (15.3)
Currently smoked cigarettes    
Yes 140 (8.7) 123 (18.1) 17 (1.8)
No 1468 (91.3) 556 (81.9) 912 (98.2)
When determining factors associated with tobacco 
smoking, sex, education, body mass index (BMI), and 
alcohol consumption were significantly associated with 
tobacco smoking in bivariate analyses (Table 2). On 
multivariate analysis, however, sex, education, and alco- 
hol consumption were independently associated with 
tobacco smoking. Female respondents were 71% (AOR 
= 0.29, 95%CI [0.21, 0.39]) less likely to use tobacco 
compared to male respondents. Compared to respondents 
who had no formal education, respondents who had at- 
tained primary level of education were 45% (AOR = 
1.45, 95%CI [1.02, 2.08]) more likely to smoke tobacco, 
and those who attained college or university level of 
education were 57% (AOR = 0.43, 95%CI [0.28, 0.65]) 
less likely to smoke tobacco. Respondents who did not 
consume alcohol were 50% (AOR = 0.50, 95%CI [0.41, 
0.61]) less likely to use tobacco e compared to those who 
consumed alcohol. 
 
Table 2. Factors associated with tobacco smoking in Kitwe. 
 Unadjusted Adjusted 
Factor OR (95%CI) AOR (95%CI)
Age (years)   
25 - 34 1 - 
35 - 44 0.99 (0.79, 1.25)  
45+ 0.77 (0.56, 1.05)  
Sex   
Male 1 1 
Female 0.29 (0.22, 0.38) 0.29 (0.21, 0.39)
Completed level of education   
None 1 1 
Primary 1.13 (0.84, 1.52) 1.45 (1.02, 2.07)
Secondary 0.89 (0.66, 1.18) 0.81 (0.57, 1.14)
College/university 0.64 (0.44, 0.92) 0.43 (0.28, 0.65)
Body Mass Index (BMI)   
<18.5 1 - 
18.5 - 24.9 1.46 (1.08, 1.96)  
25.0 - 29.9 0.77 (0.52, 1.13)  
30+ 0.36 (0.21, 0.63)  
Consumed alcohol in past 30 days   
Yes 1 1 
No 0.36 (0.30, 0.44) 0.50 (0.41, 0.61)
Time usually spent sitting or 
reclining on a typical day   
<1.5 1 - 
1.5 - 3.4 1.12 (0.88, 1.42)  
3.5+ 0.84 (0.65, 1.08)  
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6. DISCUSSION 
This study uses the WHO STEP-wise approach to the 
surveillance of non-communicable disease datasets to 
analyze the prevalence and socio-demographic determi- 
nants of tobacco smoking in men and women aged above 
25 years. For two cities of Zambia, Kitwe and Lusaka, 
we show that the prevalence of tobacco smoking in the 
former is higher [overall 8.7% (18.1% among males and 
1.8% among females)] than what siziya et al. [14] found 
in the latter [overall 6.8% (17.5% among males and 1.5% 
among females)] using the same methodology. A com- 
parison of countries in which the same methodology was 
used shows that Zambia has lower smoking prevalence 
than the countries in the sub-Saharan region [16]. A re- 
cent publication has shown that the highest smoking 
rates are in developed counties, with developing counties 
having the lowest rates [17]. 
We show that, in Kitwe, sex, education, and alcohol 
consumption are the predictors of smoking. The higher 
prevalence of smoking in Kitwe could be due to the high 
rates of alcohol consumption. A study investigating al- 
cohol consumption and its correlates in the same city 
showed a higher prevalence of alcohol consumption in 
Kitwe than in Lusaka [18]. Our results show that alcohol 
consumption is a predictor of smoking. A plausible ex- 
planation for this is that people who consume alcohol 
and smoke tobacco patronize the same bars, and hence 
the chances of a person who drinks starting to smoke 
tobacco are quiet high. We found that the prevalence of 
smoking was higher in men than in women. These results 
are consistent with those found in other countries [19,20]. 
In this regard, culture could play an important role in 
Zambia; it is not culturally acceptable for a woman to 
smoke or drink. Thus, with regard to smoking, women 
may not report their status accurately, and this may lead 
to inaccurate estimates of the prevalence. Women’s so- 
cioeconomic status may also be a factor contributing to 
the low numbers of women who smoke; most women in 
Zambia do not have jobs and hence do not have suffi- 
cient disposable income to spend on tobacco products.  
In our study, the respondent’s level of education was 
found to be a key predictor of smoking after adjusting for 
age and sex. The more educated a respondent, the less 
likely he is or she is to smoking. However, in the devel- 
oped countries, smoking was first indulged in by the elite 
and educated groups, and it then spread to the less edu- 
cated [21]. This trend, however, is reversed for develop- 
ing countries where the educated, understanding the 
health risks involved, tend to avoid smoking [22]. There 
is therefore a need to formulate smoking cessation stra- 
tegies and increase the level of awareness on the dangers 
of smoking. 
7. STRENGTH AND LIMITATIONS  
The strength of this study lies in the fact that it’s a 
cross section survey that involved a large population; it 
provides reliable and valid information on the subject. 
Apart from the prevalence of smoking, our study deter- 
mined the risk factors associated with smoking. We do 
realize however that our study had some limitations that 
may make our results not generalizable to the entire 
population. The study did not have information on the 
number of household members of age of 25 years or 
older making it difficult for us to compute the response 
rates. We therefore could not compute weights that could 
be used in the analysis. Our results may be biased to the 
extent that the non-responses differed from those that 
participated in the study. We are however unable to sug- 
gest the direction of the bias. Vital information was not 
collected such as economic factors and, family history. 
The study excluded adolescents less than 25 years of 
age; most of the studies compared with our study in- 
cluded this group. Our lower prevalence of smoking 
could be due to the absence of the adolescents in the ana- 
lysis hence under estimating the prevalence in our current 
study. 
8. CONCLUSION 
Smoking is a risk factor for noncommunicable dis- 
eases which include hypertension, cardiovascular dis- 
eases and cancers. Despite the prevalence being low, 
there is a need to explore risk factors that may be associ-
ated with tobacco smoking. Health education and aware- 
ness campaign to the residents especially the miners at 
the working places are urgently needed. The regulation 
of smoking should be re-enforced and the taxes of to-
bacco products increased. 
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